Access Permissions 


Since we don’t actually need to access the three vari- 
ables, let’s hide them away! 


public class Clock 

sf 
private int minutes; 
private int hour; 
private boolean AM; 


public Clock() 


a4 
hour = 12; 
minutes = Q; 
AM = true; 
} 
public void PrintClock() 
{ 
System.out.print("Time is " + hour + ":" + 
minutes + " "); 


if (AM == true) 
System.out.println("AM.") ; 

else // AM == false 
System.out.println("PM.") ; 


e public means accessible to client code — the code 
which declares references to this type and allocates 
objects of this type. 





e private means accessible only to this class and its 
instance methods and instance variables (also called 
member methods and member variables 


e ‘The collection of public instance methods is called the 
interface 





e The code which makes the interface work is called the 
umplementation. 


e By using public methods and private data, the imple- 
mentation is hidden from the client! 


e This hiding is called encapsulation. 


public class ClockTest 


A 


public static void main(String args[]) 


at 


// declare variables for clock at home 
Clock home; 


// declare variables for clock at office 
Clock office; 


// assign variables for clock at home 
home = new Clock(2, 15, true); 


// assign variables for clock at office 
office = new Clock(); 


// print variables for clock at home 
home .PrintClock() ; 


// print variables for clock at office 
office.PrintClock() ; 


// these two lines will cause compiler errors 
home.AM = true; 
office.minutes = 34; 
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Why hide the implementation from the user? 


1. Too much flexibility can be dangerous — why offer it 
if you don’t want the client to have it? 


2. If we use data directly, and change data, we have to 
change all places where data is used. 


3. New programmer doing code maintenance has to un- 
derstand a lot of code written using various data. 


How does hiding implementation solve these problems? 


1. Too much flexibility can be dangerous — why offer it 
if you don’t want the client to have it? 


If the user can only invoke the instance meth- 
ods you provide with the class, them the 

user can only alter the data in the ways that 

you decided on ahead of time. 


2. If we use data directly, and change data, we have to 
change all places where data is used. 


Client code uses only the interface. The in- 
terface must be well-designed and thought 
out before we offer the class to the world. 
But once we do, then we can change the im- 
plementation as much as we want but client 
code doesn’t break unless we change the in- 
terface. 


3. New programmer doing code maintenance has to un- 
derstand a lot of code written using various data. 


The maintenance programmer can read code 
which uses only the method calls which are 
part of the interface. These are given intu- 
itive names to make code easier to under- 
stand. Thus client code focuses on setting 
big ideas into motion, and the details are 


hidden in the implementation and mainte- 
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nance programmer doesn’t necessarily need 
to know them. 


e In addition — throw in one more useful idea of classes 
themselves. If all your data is declared in main, it is 
hard to reuse code. If you write a class instead, you 
can declare and use the same object without looking 
at the code, rather than having to copy and paste 
the relevant clock data declarations and relevant clock 
methods. 


e So, those are four arguments for using classes instead 
of declaring all data in main and declaring all methods 
in the class which holds main. 


e The four advantages suggest using classes is a very 
good idea. 


e Using classes is part of object-oriented programming, 


or OOP. 


e In OOP, our focus is on designing new data types that 
correspond to the problem we are trying to solve. 


